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TO ALLTO WHOM THESE; PRESENES, SHAIL, COMEY

lﬂﬂisrnnsin Agricultural Experiment Station

Wil hexews, THERE HAS BEEN PRESENTED TO THE

Secretary of Agricallure

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED NOVEL VARIETY
OF SEXUALLY REPRODUCED PLANT, THE NAME AND DESCRIPTION OF WHICH ARE CONTAINED IN
THE APPLICATION AND EXHIBITS, A QOPY OF WHICH 18 HEREUNTO ANNEXED AND MADE A PART
HEREOF, AND THE VARIOUS REQUIREMENTS OF LAW IN SUCH CASES MADE AND PROVIDED HAVE
BEEN COMPLIED WITH, AND THE TITLE THERETO IS, FROM THE RECORDS OF THE PLANT
VARIETY PROTECTION OFFICE, IN THE APPLICANT(S) INDICATED IN THE SAID COPY, AND
WHEREAS, uroN DUE EXAMINATION MADE, THE SATD APELICANT(S} IS (ARE) ADJUDGED
TO BE ENTITLED TO A CERTIFICATE OF PLANT VARIETY PROTECTION UNDER THE LAW.
NOW, THEREFORE, THIS CERTIFICATE OF PLANT VARIETY PROTECTION IS TO GRANT
UNTO THE SAID APPLICANT(S) AND THE SUCCESSORS, HEIRS OR.ASSIGNS OF THE SAID APPLI-
CANT(S) FOR THE TERM OF  @eighteesn . YEARS FROM THE-DATE OF THIS GRANT, SUBJECT
TO THE PAYMENT OF THE REQUIRED. FEES AND PERIODIC REFLENISHMENT OF VIABLE BASIC
SEED OF THE VARIETY IN A PUBLIC REPOSITORY- A§ PROVIDED BY LAW, THE RIGHT TO EX-
LUDE OTHERS FROM SELLING THE VARIETY, OR OFFERING IT FOR $ALE, OR REFPRODUCING IT,
IMPORTING IT, OR EXPORTING [T, OR .USING IT IN PFRODUCING A HYBRID OR DIFFERENT
TY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT.
UNITED STATES SEED OF THIS VARIETY (1) SHALL BE SOLD BY VARIETY NAME ONLY AS.
OF CERTIFIED SEED AND (2) SHALL CONFORM TO THE NUMBER OF GENERATIONS
BY THE OWNER OF THE RIGHTS. (84 STAT. 1542, AS AMENDED, 7 U.5.C. 2321 ET SEQ.)
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Public reporting burden for this collection of information is estimated to average 30 minute;-pér_response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and coerr:f)leting and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Department of Agricuiture. Clearance Office, DIRM, Room 404-w, Washington, D.C. 20250; and to the Qffice

of Management and Budget, Paperwork Reduction Project (DMB #0581-0055), Washington, 20250. FORM APPRQVED: QMB 0581-0055, Expires 131/
U.B. DEFARTMENT OF AGRICULTURE s . . .
AGRICULTURAL MARKETING SERVICE Applicatian is required in order to
. determine if a plant variely protection
certificate is to be issued {7 U.S.C. 2421},
APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE information is held confidential until
{Instructions on reverse) certificate is issued (7 U.S.C. 2426).
1. NAME OF APPLICANT(S) (as it is to appear on the Certificate) 2. TEMPORARY DESIGNATION OR 3. VARIETY NAME
Wisconsin Agricultural Experiment Station EXPERIMENTAL NO.
R.A. Forsberg, Authorized X1625-1-1 Glacier
4. ADDRESS (street and no. or R.F.D. no;, cily, state, and 2iP) 5. PHONE (include area code} FOR OFFICIAL USE ONLY
Agriculture Hall . PVFO NUMBER
University of Wisconsin—-Madison
. 4
Madison, WI 53706 608-262-0246 9200214
B F | Dat
I
C | Elune. 18, 1992 ]
6. GENUS AND SPECIES NAME 7. FAMILY NAME (Botanical) :L Tihe )
P . . iy AM. P.M.
Triticum aestivum L. em Thell. Gramineae s | 3:50 L] B
F Filing and Examination Fee:
. 8. GROP KIND NAME (Common Name) 9. DATE OF DETERMINATION £ 1,55
L] ’
. . £
Wheat (soft red winter) August 23, 1991 s [por==="==smmmmmoo
_10. iF THE APPLICANT NAMED IS NGT A “PERSON," GIVE FORM OF ORGANIZATION (Corporation, parinership, association, ofc.) R Q;j.u.a_. / ?‘/ 92
E
. . . . . tificate Fee:
Wisconsin Agricultural Experiment Station < #:Z'E‘ A
11. IF INCORPORATED, GIVE STATE OF INCORPORATION 12. DATE OF INCORPORATION [ i T e ]
v Date
E
D M. /Z, /1993
13. NAME AND ADDRESS OF APPLICANT REPRESENTATIVE(S), IF ANY, TO SERVE IN THIS APPLICATION AND RECEIVE ALL PAPERS [+

Dr. Robert A. Forsberg, Department of Agronomy
"University of Wisconsin-Madison
1575 Linden Drive

Madison, WI 53706 PHONE (Incl.'ude area code): 608-262-0246

14. CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED (Follow INSTRUCTIONS on reverse)
Exhibil A, Origin and Breeding History of the Variety.

Exhlbit B, Novelty Statement.

Exhibit C, Objective Description of Variety.

Exhibit D, Additional Description of Variety.

v

EEEEEEE

e.
t.
g

15, DOES THE APPLICANT(S) SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIETY NAME ONLY AS A CLASS OF CERTIFIED SEED? (See section 83(a} of the Plant Variety
Protection Act) @ YES (If “YES,” answar items 16 and 17 below) D NO {f “NO, " ship to item 18 below)

16. DOES THE APPLICANT{S) SPECIFY THAT THIS VARIETY BE LIMITED AS TO 17. IF *YES" TO ITEM 16, WHICH CLASSES OF PRODUCTION BEYOND BREEDER SEED?
NUMBER OF GENERATIONS?

I
|

YES [ mo : FOUNDATION ] recisteren CERTIFIED
i

18. DID THE APPLIGANT{S) PREVIOUSLY FILE FOR PROTECTION OF THE VARLIETY IN THE U.S.7

Exhibit E, Statement of the Basis of Applicant's Ownership.
Seed Sample (2,500 viable untreated seeds). Dale Seed Sample mailed to Plant Variety Protection Office
Filing and Examination Fee {$2,150) made payable to “Treasurer of the United States.”

D YES (F "YES," through D Plant Variety Protection Act D Fatent Act. Give date: B
K] wo
19. HAS THE VARIETY BEEN RELEASED, USED, OFFERED FOR SALE, OR MARKETED iN THE U.S. OR OTHER COUNTRIES?

YES {If "YES," give names of counlries and dates) Re Lleased to growers of Certified Seed (USA) on
[ no ~September 1, 1991

20. The applicant(s) declare(s} that a viable sample of basic seeds of this variely will be furnished with the application and will be replenished upon
request in accordance with such regulations as may be applicable.

The undersigned applicant(s) is (are) the owner(s) of this sexually reproduced novel plant variety, and believe(s) that the variety is distinct,
uniform, and stable as required in section 41, and is entitled to protection under the provisions of section 42 of the Plant Variety Protection Act.

Applicants) istare) informed that false representation herein can jeopardize protection and result in penalties.

SIGNATURE OF APPLICANT {Owner(s)] CAPACITY OR TITLE i DATE
' b /- 7,
Robert A. Forsberg KHLWM Professor/Agent June 10, 1992
SIGNATURE OF APPLICANT {Owner(s)] U\ CAPACITY OR TITLE DATE
[

FORM CSSD-470 (5-89) Edition ol FORM L5-470, 3-86, 1s pb_:_:ulule.
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EXHIBIT A: ORIGIN AND BREEDING HISTORY OF THE VARIETY

GLACIER WHEAT {(Wisconein selection X1625-1-1, PI 555586}

The pedigree of Glacier is:
OH 112 /Argee/2/Argee

= Logan/Benhur sib/2/Argee/3/Argee

Ohic selection OH 112 was an entry in the USDA Uniform Eastern Soft Red Winter
Wheat Nursery (UESRWWN) in 1978, 1979, and 1980. The first cross with Argee
was made in the winter wheat field nursery at Madison, WI, in 1978. The
backerogs to Argee was made in the 1979 Madison field nursery. Argee, CI.
17606, is a Wisconsin cultivar released in 1976. It was granted Plant Variety
Protection Certificate No. 780016 on 20 September, 1978.

Breeding History:

Glacier was developed by workers in the Department of Agronomy,
University of Wisconsin-Madison, Madison, WI. The pedigree method of plant
" breeding was strictly followed, and the chronology of crosses and progeny
generations is listed below:

Initial cross (OH 112/Argee)} made 1978 field nursery

Backecross (F,(X1569) /Argee) made 1979 field nursery

Backcross F,(X1625) plants 1980 field nursery entry 4110

X1625 BC F; population (10-ft. row) 1981 field nursery entry 3302

X1625 BC F; line (5-ft. row) 1982 field nursery line X1625-3580

X1625 BC F, line (5-ft. row) 1983 field nursery line X1625-2364

X1625 BC F; line (5~ft. row) 1984 field nursery line X1625-5583

X1625~1 BC F; line (5-ft. row) 1985 field nursery line 1625-1-1876
X1625-1 BC F; line (5~ft. row) 1986 field nursery line 1625-1-1107

The plants in line (row) X1625-1-1107 (1986) were cut and threshed in
bulk. This population was henceforth tested as X1625-1-~1 and it
subsequently became Glacier. '

X1625-1-1 1987 preliminary yield trial (Single
Series) at Madisgon, WI.

X1625-1-1 1988 Main Madison performance trial

X1625-1-1 1989 onward. Continuously entered in
' the Arlington, WI, drill plot trial,
the main Madison trial, trials at
the Wisconsin statewide Agricultural
Regearch Stations (ARS), and in four
county trials.

X1625-1-1 1989, 1990, and 1991. BEvaluated in
the USDA Uniform Eastern Soft Red
Winter Wheat Performance Nursery, a
multi-state performance test.

The primary selection criteria in the BCF, population and in the BCF,
through BCF; lines were winter hardiness; productive agronomic appearance;
resistance to leaf rust, stem rust, mildew, and the barley yvellow dwarf virus;
straw stiffness; and good soft-wheat grain quality as indicated by endosperm

softness.
2.
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Monitored closely in all performance trials were grain yield, test
weight, winter hardiness, straw strength, response to diseases, and milling
and baking guality. Starting with the 1987 crop, seed of X1625-1-1 has been
gubmitted annually to the USDA Soft Wheat Quality Laboratory, Wooster, OH, for
milling and baking tests.

Breeders seed of X1625-1-]1 was increased in 1990, Foundation Seed was
produced in 1991, and Foundation Seed was released to growers of Certified
Seed in September 1991. Certified Seed of Glacier will be available for
planting by farmers in fali, 1992,

The Breeders seed increase field (1990) and the Foundation Seed
production field (1991) were inspected by the breeder (R. A. Forsberg) and by
foundation program field inspectors. Variants which are 4 to 6 inches taller
in plant height constitute 1% of Glacier and are considered a part of the
Glacier population. Glacier is stable for all other phenotypic and genctypic
characteristics consistent with normal environmental influences. Glacier is a
self-pollinated wheat cultivar. : '
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EXHIBIT B. NOVELTY STATEMENT

_The variety of wheat most similar to Glacier is Argee. (Argee is the

backcross or recurrent parent of Glacier and therefore Argee appears twice in

the pedigree of Glacier.)
Argee as follows:

Glacier differs uniquely and specifically from

1. Glacier ies highly resistant to bunt (Tillitia caries) while Argee is

susceptible. See data summary in Exhibit D on document page:
Glacier = Argee = Merrimac
No. of tests 9 20 19
Range of infection 0.0-2.0% 10.1-77.3% 1.6-9.3%
Unwted mean C.7% 32.1% 4.1%

2. Heading date:
earlier than Merrimac,

3. Plant height:
than Merrimac.

4. Snap=-back:

Glacier has stiffer straw than Argee or Merrimac.

Glacier heads 3 days earlier than Argee, 2.7 days
and 3.1 days later than Caldwell.

Glacier is 7 cm shorter than Argee and 6 cm shorter

Thus,

Glacier has a higher snap-back score and lower lodging than either

Argee or Merrimac:

Snap-back Lodging
0 = weak
10 = stiff %
No. of tests 3 . 6
Glacier 7.8 5.8
Argee 7.0 21.4
Merrimac 7.2 23.6
5. Glume shoulder: Glacier = obligque
Argee = elevated
Merrimac = oblique
6. Brush: Glacier = short
Argee = medium
Merrimac = medium
7. Kernel weight Cultivar 1,000 kernel wt.
Glacier 28g
Argee 39g
Merrimac 37g

Glacier has

lower kernel weight than Argee or Merrimac.
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FOHM APFAOVED: OMa MO, (581-0056
EXHIBIT C

U5, DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING BERVICE

{Wheat)

LIVESTOCK AND EEEQ OIVISION
BELTSVILLE, MARYLAND 20705

OBJECTIVE DESCRIPTION OF VARIETY
WHEAT (TRITICUK SPP.)

IHSTRUCTIONS: See Raverse.

HAME OF aprpLIiCandTis]__ . . .
a * h Wisconsin Agricultural Experiment

Station (R.A. Forsberg, Apent)

FOH OFFICIAL USE OMLY

e 00214

ADDORESI (Strael snd No. or R.F.D. Mo., Cliy, State, saod LIF Code)

Agriculture Hall,
Madison, WI 53706

University of Wisconsin-Madison

VARTETY Wi OR TERFOGRAAY |, j

DEMCHATION

~Glacier

Place che appropriate number chac describes the variecal chacacter of this vacicty in the boxes below.

Place a zero ia fitsc box (<-4 [ : l 8] 9' ot @:@ ¥ whea aumber is cither 9970c less oc 9 or less.

1. KIHD,
m 1 = CoOMMON ? = pURUM 3 = EMHER 4=z sPELT 5 = patasn 6 = PQULARD 1 = cLua
. 2. TYPE, .
{9 ~ 1 =s0¢T 3= OTHER (Specify)
1 = sPeanc 2= wWiNTER 35 OTHER (Suwcihty) . ‘ 1 ] 2 = HAKD
[ =wWHITE 2=RED 3 = OTHER(Specily)

3, SEASOH - HUMBER OF DAYS FROM EMERGENCE Y0:

FIRST FLOWERING

213 |6

4. MATURITY (50% Flowerlng}:
[of ]

0f4 J NO. OF DAYS LATER THAN .. .Caldwell -

NO. OF DAYS EARLIER THAN

L]

4 | 2 | LAST FLOWERING
1= ARTHUR 2=s5coUT 3 =CHRIS
45 LEM 5 = NUGAINES 6 = LEEDS

(None grown in Wisconsin)

5. PLANTY HEIGHY (Feom xoll davel to rop of heod]:

018 IQJ CH. HIGH
03 I cu. TALLER THan . CaLdwell [ _} (None grown in Wisconsin)
' ' ' —— 1= ARTHUR 2 = sCoUY 3 = cHRS
0] 7 rgee J o PR
’ CH. SHORTER THAN A ..g ................. T, « = Les 5 = RUGAINES &= LEEDS
6. PLANY COLOR AT BOOTING (Sve revarssl: 7. ANTHER COLOR: '
l 2l = YELLOW GREEN 27:GREEN 3= GLUE GREEN Piys YELLOW 25 PURPLE
8. STEM: ‘ o '
1 Antbocyaain: | = ABSERT 2= PRESENT l 2 l Vaxy bicom: ! = ABSENT 2 =PRESENT
} Huitiness of last 1
latcsaodea: 1 s HOLLOW 2 = soL10

1 interaode of rachis: = ABSENT 2 = PRESENT

CHOIHTERNODE LENGTH BETWEEN .FLAG LEAF

0"2 212
HO. OF RODES {Odginating trvm node abiove doovundr AMUD LEAF BELGW

?. AURICLES:

1] Anchucyaaia: | = Agseny 2= PRESENT 1 | Hairigcas: § = AHSENT 2 = PRESENT
10, LEAF:
[ Flag leaf ot 1= ERECT 2 = RECURVED |

2 boociag atagel ~ 2 Flag teal; 1 = HOT TWISVED 1 TWISTED

I S OTHER {Specily): _ ‘
l I Haics of ficac deal sheashi: | = AgsenT 2 = PAESENT l 2 | sy bloom of Hlug leat sbcack: 1 2 sB5ENT 2 = PRESENT
3 [ 1o M, LEAF WIOTH (Ficat laal below (1ag fest) 219 ci LEAF LEHGTH (Ficat fual below (1ag 1uad);

. FORM LMGS 470-6 {6.82} (Formerty Form LPGS 470-6 (3-79), which may be used)

4

5
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jut
T

B.

Densiy: | = Lax 1 : DENSE

1

o] "

2= STRAP }zcrLavare

-OBLONG

| = YAPEHING
12 OTHER (3peuily)

4 - AwHED

4 | Awncdness: | = AWNLESS 22 APICALLY AWNLETED 3= AWNLETED
1 ] = wHITE 2T YELLOW 3z PINK 4 = RED
Colorar matenty: ¢ o gonuwn 6 = BLACK 7 = OTHER (Spacity): -
0 | cM. LEHGTH [-1 |2 I MM, WIDTH
12. GLUMES AT MATURITY:
] 2 SHORT (CA. 7 mwen.} s MEDIUM (CA, 8 ma) = HAHRHOW {CA, X oup,) 2 2 MEOIUM (CA. 3.3 )

. Lcu_.nh.’
JSLONG(CA. 9 mmn.)

Nlm

[ l Widch:

3 = WIDE {CA. 4 mmn.)

MM, LENGTH

SEL L;:J:{.EASE:_

el

s

J MM, WilJTH

G,

Shoulder  } = WANTING 2 2 0BLIQUE 3 = ROUNDED - .
shape: 42 SQUARE 5T ELEVATED 6 = APICULATE 3 | Beaks TZoBTuse 2= acuve 3 = ACUMINATE
3. COLEQPTILE COLOR: W4, SEEDLIHG ANTHOC Y AMIN:
1 = wHITE 2 = RED 3z PURPLE 1 | = ABSENTY 2= PRESENT
1s. JUVEHILE PLANY GROWTH HABIT:
(2 ] | = PROSTRATE 7 = SEMI-ERECT 3 = ERECT
V14, SEED: ]
i l Shape: 1 = OVATE 2 = 0vaAL 3z ELLIPYICAL 1 Check: | 2 AOUNDED 7 2 ANGULAR
1 J Biush. | = SHORT 2 = MEDIUM J s LOHG ,LJ Brush: } = HOT CULLARED 2= COLLARED
771 Pheaol seaciion l = IVORY 7= Fant 33 LT BROwN
5 {Seu innatructiona): 4= BROWH 5= HLACK -
—
3 Cutur: 12 WHITE 2= AMBER 3: REO 4 = PURPLE ST OTHEH (Spevtiy) .
5 (6.4)

FoeH 100U sEEDS

'17 .
l 2 ] “igih. 1T 60% OR LESS OF RERNEL “WiHOKA® [ J Lopib: | % 20% wi LESS OF RERNEL "SCOUT
e = po% OR LESS OF KEHMEL "CHAIS’ Lo 7 % 33% OK LESy OF KERMNEL "CHAIS

S NEARLY AS WiDE AS KERNEL 'LEMne  DBGL 32md% G B85 OF KERNEL 'LEMHI

ICDB. -

18, DISEASE;: {0 = Hot Teated, 1

= Susceptible, 2 = Rasistont}

[ 5 | srem ausTHNLQ HICS LeaF rRUSTBBBL DBBB T srmee aust
L < {itacos) 2 {Haces) IBG.G_._LBBQ‘f, H,Q.._ (Racosy
[ QSHS — LEB% S

2 | POWDERY MILDEW 2 | sunr LLG 9 {oruen specin

19, IMSECT: (0 = Hot Tanred, 1 = Susceptitle, 2= R-‘nln‘can‘) - o el
[0 ] SANFLY ! 0 ] APKID (Uydv.} ~ 0 G R UG
rl-] ormnen spectty) Hession Fly "LY  gssian Fov Fl o (0 ] .

' R -

e [l

Barley_ Yellow Dwarf Virus

}(.t.HEAL LEAF BEETLE

Lo

0
m 3 _l— c
[—D] i | ol ©

20, [NDICATE WHICH YARIETY MOST CLOSELY RESEMBLES THAT SUBMITTED:

e

CHARACTER HAME OF VARIETY CHARACTER THAME QoF, Vw)RIE"LF'Y”‘”JM'L/
S
Plant tilleri Sced s ‘“*" ‘
oni tillering Argee . i b Beedsize o _RECERED X
Leof size ‘Argee Seed shepe srer a5 BAS
e ot R - Bt -
Leel color Argee CDICOplflc clongulmn
Leof cairicge Argee Seedling pigmentation Q5002 B

GEMERAL)y The tollowing publu.auon: may Le uscd a5 a ;cfucnce aid or the standardization of teros and p.OLgdu‘ cfj%\coyplcl
P. Hewuz, 1963, Claygsification of T[J;i(;utn Spc\.l:_;_ s Sheuy ‘c’-:lrutx Guown an_the l&in""ic«_xSIAtc s. Technical ;

L.W, Brggle and L.
Bulictin 1278, United

(&)

e

INSTRUCTIONS

P!“qi
i thigs
S.»E-h,,,“

States Depacrmecny of Agriculiuce.

LEAF CULOGH1I Nickerson's or any ICLU“I'\IJ.:(J ¢ultr tan should be waed o dercamine tie leal culor ut vhe dosvibod vactaiy.

{S.- witachinet. )

WoE. Walls, 196%, A Swodadized itheaol Merhad fos ".chunA Yheat Sc:Js for \r’ulcul Puiny. tuttiibution
seed testing prepated by the Assuaciacion of Olficial Teed Anwlysis

N~
MNa, 2 0,

FORMMA a1 4706 (6-82)

{(Fluvorsy)
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EXHIBIT D: ADDITIONAL DESCRIPTION OF GLACIER
1. Botanical Description of the Variety.

Glacier is classified as Triticum aegtivum L. em Thell. Plants are
intermediate in height and moderately stiff. It has intermediate to long
leaves consisting of blade, ligule, and sheath, all of which are glabrous.
Stems are hollow. Spikes are middense, erect, long, and of uniform width
(oblong). Glumes are glabrous, long, and wide with an acuminate beak and an
oblique shoulder. The lemma of sach floret terminates in a beard, and the
caryopsis (seed) threshes free from the lemma and palea. Seeds are moderately
large and ovate with rounded cheecks and a midsized to large germ. The crease
is midwide, about 60% of kernel width. The crease depth, from the crest of
the checks to the position where the crease is closed, is shallow. The brush
is short and not ceollared. Seeds are red and straw is light yellow to white
at maturity.

- 2. Growth Habit and Performance
{a) Growth Habit

Glacier is a soft red winter wheat. It is planted in September
and produces 3 to 5 seedling leaves during a typical Wisconsin fall
season. Following vernalization during the winter months, growth resumes

in April with an average heading date of June 1 at Madison and June 7-8
on a statewide basis.

{b) Performance Data

Yield, agronomic, and disease data for Glacier and several other
soft red winter wheat cultivars evaluated in Wisconsin statewide tests in
1989, 1990, and 1991 are summarized below:

Grain Yield (B/R)

1989-90-91
Location
Arl. Stur- 7-Loc.
Drill Mad. Ash- Lan- Marsh- . geon wted.
Cultivar Plot Nurs. land caster field Spooner Bay avg.
(No. of Tests) 3 3 2 3 -2 2 3 18
Glacier 61.8 62.6 55.3 42.7 37.8 33.8 50.3 50.3
Argee 53.1 56.0 50.5 33.4 37.3 29.7 46.4 44.5
Caldwell 61.9 65.3 52.7 41.6 41.2 30.0 46.1 49.6
Cardinal 68.0 65.1 52.5 42.1 47.8 35.4 46.1 52.0
Dynasty 65.8 61.2 50.6 41.8 38.0 32.8 47.3 49.5
Excel 64.2 57.9 49.9 39.8 39.3 30.2 50.1 48.6
Howell 70.7 67.1 61.9 40.9 49.6 36.4 47.8 54.2
Merrimac 56.3 6.8 49.5 37.3 45.0 30.7 47.9 46.9
Averége 62.7 61.5 52.9 40.0 42.0 32.4 47.8

Glacier has outyielded Argee by nearly 6 bfa (50.3 vs. 44.5) over all seven
locations during this 3-year period.

7
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Winter Hardiness:

Winter hardiness is essential for superior performance in Wisconsin although
‘the degree of winter kill varies from season to season. Survival rates recorded in
April 1990 (tabulated below) reflect cultivar response to below-zero temperatures,
no snow cover, and high winds during late December 1989 at Madison, WI:

Winter Survival (%)

Main Yield Trial Trip Series Singles Series 3-Test

Mean
Glacier 90.8 95.3 90.0 92.0
Argee 93.5 93.0 : 98.0 924.8
Caldwell 82.5 58.3 55.0 65.3
Cardinal 79.8 78.3 89.0 82.4
Dynasty 82.3 48.3 80.0 70.2
Excel . 78.8 - - -
Merrimac 90.3 93.3 92.0 91.9

Howell 81.5 - - -
The excellent winter hardiness of Glacier is readily apparent.

Leaf Rust Reaction:

Glacier possesses leaf rust resistance gene Lr3, based on seedling reaction to
selected races of Puccinia recondita f. sp. tritici in tests at the USDA-ARS Cereal
Rust Laboratory, St. Paul, MN. Consequently, Glacier is resistant to those races of
this pathogen which are not virulent on Lr3. Isolates which were tested and to
which Glacier gave a resistant reaction are listed below:

1989 1990 1991
JCDB : DBBB LLGG
BBGL LBBQ BEBL
LBGG
LCBQ

{See page 37 of the 1988-89 UESRWWN Report.)
(See page 53 of the 1989-90C UESRWWN Report.)
{See page 50 of the 1990-91 UESRWWN Report.)

- ‘Glacier has shown excellent resistance to leaf rust in 14 tests in the Madison-
Arlington field nurseries during 1987-1951. On a 0 to 100 scale, the average

~ infection for Glacier was 3.1 compared to 4.6 for Merrimac, 7.2 for Argee, and 39.0
for Dynasty.

Stem Rust Reaction: Glacier possess some resistance to stem rust based on seedling
reaction to selected races of Pugcinia graminisg f. sp. tritici in tests at the USDA-
ARS Cereal Rust Laboratory, St. Paul, MN. The exact gene or genes present has not
been determined. Glacier has shown a moderate degree of resistance to the following
isolates:

1989 1990 1991
HJCS HNLQ ENLQ
QFBS QFBS QFBS
QSHS QSHS QSHS
RHRS
RKQS
RTQQ

(See page 40 of the 1988-89 UESRWWN Report.)
{See page 54 of the 1989-90 UESRWWN Report.)
{See page 52 of the 1990-91 UESRWWN Report.)

Reaction to the Barley Yellow-Dwarf Virusg: Glacier has received intermediate scores
to the BYDV in tests as Urbana, IL. Glacier demonstrated excellent tolerance in the
1990 Madison nursery when natural infection was severe. . 6?




...]0._

9200214

Bunt: Glacier is very resistant to this fungus, Tilletia carces. Advanced breeding
gelections are evaluated in a two-rep test each year at Wisconsin. The reactions of
Glacier (very resistant), Argee (susceptible), and Merrimac (resistant) are compared
below:

Bunt Reaction

Glacier. Argee Merrimac

Mean Mean : Mean

No. of infection No. of infection No. of infection
tests % % tests %
1987 1 2.0 4 77.3 3 9.3
1988 1 0.5 4 27.8 4 1.6
1989 1 0.5 4 10.1 4 3.5
1990 3 0.7 4 25.8 4 3.4
1991 3 0.0 4 19.3 4 2.5
Unwted. Mean 0.7 32.1 4.1

Milling and Baking Quality: Glacier has excellent soft wheat milling and baking
quality. Milling and baking quality scores determined in annual assays conducted by
the USDA Soft Wheat Quality Laboratory, Wooster, OH, are tabulated below:

Milling and baking scores (M/B) for several soft red winter wheat varieties and
Wisgconsgin selection X1625-1-1 (Glacier) in several Wisconsin tests during 1988-91 at
Madison and Arlington, Wisconsin.

Argee Merrimac Glacier Caldwell Cardinal Dynasty Exeel Howel L
1988 Mad. RR AfA C/F C/A A/A A/A c/D - - C/F
1989 Arl. bP - - - - c/D AfA - - c/C - - C/F
1989 Mad. RR - B/A B/A A/A B/C c/c - - C/F
1990 Mad. RR A/B B/C AfA A/E A/E B/D B/D A/F
1990 Mad. Trips AfA A/A A/A A/B A/B A/B - - - -
1991 Arl. DP B/E C/E A/A A/F B/F D/F B/E B/F
1991 Mad. YT B/F C/F AfA A/F C/F B/F B/F B/F
1991 Mad. RR (micro)} A/A C/A A/A B/A AJA B/B B/A B/D
1991 Mad. Trips - - - A/A B/B A/C - - - - - -
1991 Mad. Singles - - - AJA B/D B/D - - - - - -

In 1990 and 1991 Wisconsin tests, Glacier had higher milling and baking scores (A/RA)
"than the other six cultivars evaluated including Argee which has been the high-
~gquality standard for many years.

The excellent milling and baking quality of Glacier was further demonstrated by
its No. 1 rnaking among 38 entries in the 1989 UESRWWN. Seeds from seven locations
were bulked, and the bulk zeed lots were then evaluated at the Wooster Lab. A No. 1
ranking among these elite breeding selections is a worthy accomplishment. The
following three pages reveal the bases for the No. 1 ranking - including an
unusually high baking guality score (108.3) (influenced in part by high cookie
diameter (17.91)) and high flour yields (40.03 and 77.59).

/0
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A.W.R.C. values were very low with one exception, entry #336 (T34).
This entry had an A.W.R.C. OF 56.4 %.

There were 11 of the entries grown in 1989 that were repeated from
1988. Their rankings are included in the following table:

ENTRIES RANKED ACCORDING TO COMBINED QUALITY SCORE

, 89 88 87 86 85

WI X1625-1=1 == [GLACIER 1 - - - -
VERNE (KY 83-38) 2 6 - - -
PUR 79424H1-20-2-74 3 9 - - -
NASW 85-294 3 - - - -
T8~1-2 5 - - - -
MO 11785 6 - - - -
CALDWELL 7 - - - -
PSR-W32 8 - - - -
COKER 31-61 9 - - - -
ILL 84-3511 10 - - - -
CL. 860426 (COKER 9543) 11 - - - -
COKER 86-33 12 - - - -
WAKEFIELD 13 - - - -
PA 8457-1 14 - - .- -
MD 75191-80 ' 15 29 - - -
MO 10501 16 15 - - -
CARDINAL 17 - - - -
MADISON . 18 - - - -
- SAWYER (NASW 85-81) _ 19 - - - -
" EXCEL (OH286) 20 2 10 - -
PSR-W36 21 - - - -
" MD 55-111-83 22 - - - -
OH 394 23 11 - - -
NASW 85-94 24 - - - -
PUR 76754RG1-9-9-1 25 - - - -
ILL 84-3010 26 - - - -
'FREEDOM (OH 413) 27 - - - -
MD 75266~46 28 - - - -
PION. 2548 29 - - - -
KNOX 62 30 3 2 13 14
NASW 85~96 31 - - - -
. PSR-W7 32 - - - -
T34 : 33 - - - -
MO 11769 34 - - - -
MD 73065-03 _ 35 25 14 - -
IL 84-2518 ' 36 28 - - -
VORIS 2-C-27 . 37 33 - - -
AR 26415 38 34 - - -

I/
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DATA RANKED ACCORDING TO COMBINED QUALITY SCORE
PAGE 1

SOFT WHEAT QUALITY EVALUATION

FOR WHEAT AND MILLING QUALITY

1989 CROP
UNIFORM EASTERN
SOFT RED NURSERY
" STANDARD = #303, CALDWELL
SAMPLE ENTRY MILLING BAKING COMBIMNED TEST BREAK ST. GR. RED. E.S.I. FRIAB. FLOUR MILLAB.
NO. QUALITY QUALITY QUALITY WT. FLOUR  FLOUR  PASS ASH

SCORE SCORE  SCORE  LB/BU. YIELD  YIELD

328 WI X1625-1-1 104.9 4 108.3 A 104.9A 58.7 40.03 77.59 7 10.14% 29.46 C.446 Q 106.49
312 12 VERNE (KY 83-38) 105.0 A 102,5A 102.5A 59.5 38.49 77.12 7 9.73 29.65 0.418 * 111.33
in 11 PUR 79424H1-20-2-74 101.4 A 101,0 A 101.0A 57.5 36.12 76.70 7 9.33 28.82 0.399 111.51
317 17 NASW 85-294 102.6 A 101.0 A 101.0 A 60.2 35.19 * 77.02 7 10.07 29.34 0.422 * 108.53
335 35 T18-1-2 100.9 A 103.7 A 100.9 A 59.3 37.67 77.26 7 10.41 28.83 0.426 Q 106.48
319 19 MO 11785 103.5 A 100.4 A 100.4 A 60.9 35.36 7V7.09 7 9.9 29.43 0.408 * 111.86
303 3 CALDMWELL 100.0 A 100.0 A 100.0 A 58.7 38.92 76.74 7 10.35 29.14 0.379 113.73
* 0 STANDARD 106.0 A 100.0 A 100.0 A 58.7 38.92 76.74 7 10,35 29.14 0.379 113.73
333 33 PSR-W32 102.2 A 99.5B 99.5B 60.4 38.36 77.12 7 10.41 29.43 0.423 * 108.12
331 31 COKER 31-61 105.0 A 98.983 98.9B 58.8 33.83 * 77.44 7 10.14 29.67 0.446 Q 106.44
326 26 ILL 84-3511 98.7B 100.7 A 9B.7B 58.8 35.22* 76.77 7 10.41 28.75 C.412 * 107.08
338 3B CL 840426 (COKER 9543) 103.0 A 97.3B 97.3B 60.7 32.79 * 76.93 7 10.35 29.90 0.412 * 110,69
337 37 COKER 86~33 (COKER 9803) 98.0B 96.9B8B 96.9B 61.2 34.07 * 76.51 7 10.6%9 29.12 0.426 Q 103.91 *
324 24 WAKEFIELD 97.9B 9.5B 95.58B 58.8 35.36 76.61 7 10.28 28.54 0.393  109.54
327 27 PA 8457-1 98.78 95.3B 95.38 60.4 33.82 *77.00 7  10.55 28.58 0.400 109.14
* BENCHMARK 94.6 C 100.7A 94.6C 61.6 35.00* 76.60 8 10.40 27.60 * 0.349 114.31
305 3 MD 75191-80 6.0 A 93.6C 93.6C 57.6 34.7 * 77.37 7 9.26 29.23 0.427 a 110.74
313 13 MO10501 93.3C 101.1A 93.3C 59.3 36.99 76.31 7 11.50 @ 28.69 0.425  100.20 *
302 2 CARDINAL 102.8 A 93.2Cc 93.2C 58.5 35.12 * 76.82 7 9.50 29.08 0.360 119.38
323 23 MADISON 100.4 A 92.6C 92.6C 58.9 31.87 * 76.51 7 10.14 29.24 0.388 112.59
314 14 SAWYER (NASW 85-81) 96.7 B 92.4C 92.4C 58.0 35.15-* 76.45 7  10.69 28.79 0.441 Q 100.16 *
304 & EXCEL (OH 286) 94.0C 92.0C - 92.0C 57.7 40.15 76.32 7 10.89 28.27 * 0.430 @4 99.75 *
‘334 34 PSR-W36 93.7C 91.6C 91.6C 5HB.6 34.13* 76.15* 7 10.76 28.23 * 0.438 Q 9B.01 *
329 29 MD 55-111-83 90.3C 89.6D 89.6D 59.1 38.26 7617 * 7 11.44* 27.79 % 0.465Q 90.62 0
310 10 OH 394 97.98 83.8D B88.BD 59.4 34.93* 76.62 7 10.21 28.46 0.420 * 104.84
315 15 NASW 85-94 88.2p 83.9D0 882D 55.8*36.01 75.81* 7 11.30* 27.430Q 0.432Q 94400
322 22 PUR 76734RG1-1-9-1 102.0 A 87.4D 87.4D &0.0 32.55* 77.20 7 9.94 28.79 0.411 * 110.04
325 25 ILL 84-3010 101.7 A 87.00 87.0D 58.2 33.99 * 77.02 7 10.48 29.48 0.393 112.94
320 20 FREEDOM (OH 413) 84.9E 86.0D B84.9E 57.2 33.56*75.224 7 11.86 4@ 27.65* 0.400 97.19 *
- 330 30 MD 75266-46 89.0D B84.6E B4.6E 58.3 35.32*T76.04* 7 11.64 G 27.75 * 0.485 Q 86.09Q
321 21 PIONEER 2548 875D 83.9E 83.9E 58,1 36,19 75.39Q 7 11.16* 27.58 * 0,412 * 97.32 *
301 1 KNOX &2 88.9Db B83.7E B835.7E 60.3 32.83*75.65Q 7 11.,23* 27.79* 0.386 103.00 *
316 16 NASW 85-96 83.2€E- 82.0E 82.0E 55.5*35.13*75.32a 7 12.3% @ 27.520 0.43 Q@ 80.83 @
332 32 PSR-W7 97.0B B81.7E B1.7E 56.2* 33.94 * 76.39 7 10.28 28.54 0.435 q 101.22 *
336 36 T34 81.7E 8.7E B81.7E 57,1 3876 7553 @ 7 12.8Q 27.26Q 0.419* 91.42Q
318 18 MO 11769 81.1€E 8.1E B1.1E 58.7 33.54*75,8* 8 12.35Q 26.177Q 0.411* $2.28 4
306 6 MD 73065-03 78.7F 8.9D V8.7F 57.5 37.27 75.09¢ B 11.91 @ 25.85 Q 0.448 Q¢ 83.62 @
308 8 IL-84-2518 80.0E 77.4F 77.4F 58,5 34.846*74.59Q 7 12.52Q 27.55* 0.416* 90.22 ¢
309 9 VORIS 2-C-27 92.0Cc 75.0F 75.0F 59.0 3.62Q76.15* 7 11,23 * 28,16 * 0.425 * 99.04 *
307 7 AR 26415 T7T.0F 73.4F T7T3.4F 594 35.19*7.23a 7 12.520 27.004Q 0.426 a0 85.81Q

v
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PAGE 1 DATA RANKED ACCORDING TQ COMBINED QUALITY SCORE
SOFT WHEAT QUALITY EVALUATION
FOR FLOUR AND BAKING QUALITY

1989 CROP

UNIFORM EASTERN
SOFT RED NURSERY

STANDARD = #303, CALDWELL

SAMPLE ENTRY BAKING COMBINED BREAK FLOUR FLOUR MICRO TOP COOKIE

NO. QUALITY QUALITY FLOUR PROTEIN ASH A.W.R.C.GR. DIAMETER
SCORE SCORE % % 4 % CM.

- 328 Wl X1625-1-1 108.3 A 104.9 A 40.03 8.79 0.446 Q 49.90 1 17.91
312 12 VERNE (KY 83-38) 102.5 A 102.5 A 38.49 8.66 0.418 * 52.80 1 17.78
3N 11 PUR 79424H1-20-2-74 1701.0 A 101 A 36.12 8.96 0.399 51.70 1 17.77
317 17 NASW 85-294 101.0 A 101 A 35.19 * 9,63 * 0.422 * 51.00 1 7.9
335 35 T18-1-2 103.7 A 100.9 A 37.67 8.90 0.426 a 51,80 1 17.9
319 19 MO 11785 100.4 A 100.4 A 35.36 9.33 * 0.408 * 51.70 1 17.95
303 3 CALDWELL 100.0 A 99.99 A 38.92 8.73 0.379 52.80 1 17.7

* 0 STANDARD 100.0 A 99.99 A 38.92 8.73 0.379 52.80 1 17.7
333 33 PSR-W32 $9.5 8B 99.48B 38.36 8.68 0.423 * 51.60 1 17.64
33 31 COKER 31-61 98.9B 98.91 B 33.83 * 8.77 0.446 Q 50.20 1 17.97
326 26 ILL 84-3511 100.7 A 98.74 B 35.22* 8.5 0.412 * 51.50 1 17.93
338 38 CL 860426 (COKER 9543) 97.3 B 97.33B 32.79 * 8.87 0.412 * 50.20 1 18
337 37 COKER B6-33 (COKER 9803) 96.9 B 96.85 B 34.07 * 9.55 * 0.426 @ 52.40 1 17.82
324 26 WAKEFIELD 95.5 B 95.51 B 35.36 8.68 0,393 51.10 4 17.64
327 27 PA 8457-1 95.3 B 95.33 B 33.82* 9.57 * 0.400 52.90 1 17.86

* BENCHMARK 100.7 A 94.62 C 35 * 8.20 0.349 51.30 7 18.35
305 3 MD 75191-80 93.6 C 93.58 C 34.71 * T7.47 0.427 2 52.10 1 17.66
313 13 MO10501 101.1 A 93.34 C 356.99 8.79 0.425 Q 32.50 1 17.83

. 302 2 CARDINAL 93.2C 93.17C 35.12* 8.60 0.360 51.50 5 17.6
323 23 MADISON 92.6 C 92.59 C 31.87 * 9.16 0.388 48.90 6 17.7
314 14 SAWYER {(NASW 85-81) 2.4 C 92.39 C 35.15* 8.39 0.441 @ 50.50 1 17.57
304 4 EXCEL (OH 2B86) 92.0C 91.98 C 40.15 9.27 * 0,630 9 53.80 5 17.51
334 34 PSR-W36 91.6 C 91.63 C 34.13 * 9.38 * 0,438 Q 51.00 1 17.59
329 2% MD 55-111-83 89.6 0 89.51 D 38.26 8.78 0.465 @ 52.00 1 17.42
310 10 OH 394 843.8 D 88.77D 34.93* 9.62 * 0.420 * 52,60 6 17.56
315 15 NASW 85-94 88.9 D 88.22D 36.01 8.98 0.432 0 54.30 1 17.62
322 22 PUR T6754RG1-1-9-1 87.4D 87.44D 32.55* 9,860 0.411 * 53.00 1 17.64
325 25 ILL 84-3010 87.0Dp 87.02D 33.99* 8.35 0.393 51.20 1 17.48

- 320 20 FREEDOM (OH 413) 8.0D B8.9E 33.56* 8.13 0.400 53.40 4 17.6
330 30 MD 75266-46 84.6 E B84.57 E 35.32% 7.85 0.485 Q 52.60 1 17.44
321 21 PIONEER 2548 83.9E B83.9E 36.19 8.61 0.412 * 54,00 1 17.47
301 T KNOX 62 83.7E B83.66E 32.83* 9.7300.38 51.00 T 1744
316 16 NASW 85-95 82.0 E 82 E 35.13* 8.28 0.486 Q 54.30 1 17.48
332 32 PSR-W7 81.7E 81.75E 33.94* 9.28 * 0.436 Q 50.30 1 17.35*
336 36 T34 82.7E 81.71 E 38.76 8.84 0,419 *56.40 Q0 1 17.48
318 18 MO 11769 82.1E 81.14 E 33.54* 8.75 0.411 * 52.50 1 17.44
306 6 MD 73065-03 84.9D 78.72 F 37.27 9.13 (.448 @ 54.10 1 17.46
308 8 IL-84-2518 77.4 F T7.46 F 346,84 * 9,65 * 0.416 * 52.60 1 17.28 *
309 9 VORIS 2-C-27 75.0F 75.05 F 31.62a 9,53 * 0.425 * 51.50 1 17.28 *

73.4F T7T3.4F 35.19* 10.14 @ 0.426 Q 53,20 1 17.2 *

307 7 AR 26415
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University of Wisconsin-Madison

College of Agricultural and Life Sciences Improving Agriculture Through Crop Biotechnology,
Depariment of Agronomy Genetics and Production Research
1575 Linden Drive
Madison, Wisconsin 53706-1537
Phone: 608-262-1390/1391 August 28, 1991
- FAX: 608-262-5217
TO: Agronomy Department Chairpersons, North Central Region, and Soft Red
Winter Wheat Breeders and Gooperators
FROM: R.E. Doersch, Chairperson, Department of Agronomy, University of

Wisconsin-Madison -
G E Nossot

SUBJECT: Release of Soft Red Winter Wheat "Glacier" (X1625-1-1)

The Wisconsin Agricultural Experiment Station plans to release soft red
winter wheat selection X1625-1-1 for planting by certified seed growers this
current fall (1991). The name "Glacier" has been proposed for this bearded,
white-chaffed wheat.

The pedigree of Glacier is
OH 112/Argee/2/Argee
= Logan/Benhur sib/2/Argee/3/Argee

Ohio selection OH 112 was an entry in the Uniform Eastern Soft Red Winter Wheat
Nursery (UESRWWN) in 1978, 1979, and 1980. The first cross with Argee was made
in 1978 and the backcross to Argee was made in 1979. '

Glacier has been evaluated as Wisconsin selection X1625-1-1 in advanced
performance trials in Wisconsin since 1988, It was an entry in the UESRWWN in
1989, 1990, and 1991.

Glacier has higher grain yield averages than both Argee and Merrimac
while retaining the high level of winter hardiness typical of Argee and
Merrimac which is needed in many areas of Wisconsin. It is 2 to 4 days

~earlier, 2 to 5 inches shorter, and has stiffer straw than Argee and Merrimac,
all three desirable attributes. Glacier also has excellent milling and baking
quality (Table 4).

In 30 station-year tests conducted statewide during 1989, 1990, and 1991,
the grain yield of Glacier exceeded that of Argee in 28 (93%) and of Merrimac
in 24 (80%). In 18 tests conducted at seven UW Agricultural Research Stations,
the 3-year average yield of Glacier was exceeded only by that of Cardinal (+1.8
bu.) and Howell (+3.6bu.) (Table 1). 1In 12 tests conducted by Dr. E.S.
Oplinger (Table 2), the 3-year average yield of Glacier was exceeded by
Cardinal and Dynasty (+1.0 bu.) and Howell (43.1 bu.). Glacier performed
especially well at Ashland, Spooner, Sturgeon Bay, Lancaster, and Racine.

Agronomic and disease data are summarized in Table 3. In Wisconsin
tests, Glacier has demonstrated excellent winter hardiness and high levels of
resistance to leaf rust, the barley yellow dwarf virus, and bunt. It is
intermediate in reaction to stem rust, which is rarely a problem in Wisconsin,
and is susceptible to Hessian Fly biotypes E, L, ‘B, and GP, /4_

Providing equal opportunities in employment and programming. -



o> - 9200214

Requests for seed for testing purposes or for Foundation Seed allotments
should be directed to Dr. David E. Freund, Director, Wisconsin Foundation
~ Seeds, Room 562 Moore Hall, 1575 Linden Drive, Madison, WI 53706.
(608-262-1376)

RELEASE SPECIFICATIONS FOR GLACIER WHEAT

Glacier will be a licensed cultivar. In addition to Plant Variety
Protection (via seed certification), the follow1ng specifications accompany the
release of Glacier wheat:

1) There will be only three classes of seed -- Beeder, Foundation, and
Certified. )

2. The Wisconsin Crop Improvement Association has been delegated
authority to license production of the Certified Class of Seed of
Glacier and to serve as the collection agent for a research and
development fee.

'3) The annual license fee for Glacier wheat shall be $25.00.

4) A research and development fee of $.25 will be assessed and collected
- for each bushel of Glacier for which a Certified Seed tag is issued.

5) The Wisconsin Crop Improvement Association may authorize other Crop

' Improvement Associations or Foundation Seed Organizations to act as
sub-licensing and fee-collection agents. To this end, the WCIA will
enter into the following licensing or sub-licensing agreements:

a) A nonfee, permanent agreement with Foundation Seed
' Organizations in other states.

b) An annual, sub-licensing agreement with Crop Improvement
Associations in other states. These Crop Improvement
Associations may then license individual Growers in their
respective states.

c) An annual licensing agreement with individual Wisconsin Seed
Growers.

Please direct inquiries to Mr. Eugene R. Amberson, Manager, Wisconsin
Crop Improvement Association, Room 560 Moore Hall, 1575 Linden Drive,
Madison, WI 53706. (608-262-0167)

6) License fees collected in another state may be retained by the
licensing agent for that state.

7) Research and development fees collected by another state will be
shared 50:50, with the 50% retained by that state to be used for
research and development as specified by the Director of the State
Agricultural Experiment Station, the other 50% to be returned to the
Wisconsin Crop Improvement Association by September 1 of each year.

8) The Director of Wisconsin's Foundation Seed Program must have in hand
a copy of the appropriate signed "license/fee-collection agreement"
for Glacier wheat prior to the sale of Breeder Seed or Foundation Seed
of Glacier wheat to a Foundation Seed Organlzatlon or an 1nd1v1dual

Seed Grower. _ /;5-
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Table 1. Grain yields (bfa) of several soft red winter wheat varieties and Wisconsin selection

X1625-1-1 (Glacier) for 3 years (1989-90-91) at seven locations in Wisconsin.

Arl,

drill Mad. Lan- Marsh- 7-Location

plots nurs. Ashland caster field Spooner St. Bay mean

3-year avg. (89-90-91) 1/ 2/ 1f §E§g§%gggig)

Argee 53.1 56.0 50.6 33.4 37.3 29.7 46.4 44 .5
Merrimae '56.3 56.8 49.5 37.3 45.0 30.7 47.9 47.5
Glacier 61.8 62.6 55.4 42.7 7.8 33.9 30.2 50.4
Caldwell 61.9 65.3 52.8 41.6 41.2 30.0 46.1 49.3
"Cardinal 68.0 65.1 52.6 42.1 47.8 35.5 46.1 52.2
Dynasty 65.8 61.2 50.6 41.8 38.0 32.9 47.3 49.7
Excel 64,2 57.9 49.9 39.8 39.4 30.2 50.1 48.6
Howell 70.7 67.1 62.0 40.9 49.6 36.5 47.8 54.0

1f
; Two year average, 1989 and 1491.
~ Two year average, 1990 and 1991.

Table 2. Grain ylelds (bfa) of several soft red winter wheat varieties and
Wiszconsin selection X1625-1-1 (Glacier) for 3 years (1989-90-91) at four

locations in Wisconsin. Data from Dr. E. §. Oplinger.

Arlingten Janesville Racine Chilton Grand mean
{12 stn¥years)
3-vear avg. (8B9-90-91)

Argee 45.5 - 48.2 66.7 58.4 54.7

Merrimac 49.2 48.9 69.7 65.9 58.4
Glacier 54.2 56.0 74.3 73.4 64.5
Caldwell 57.6 59.2 69.6 85.2 63.7
Cardinal 58.6 57.8 74.6 70.9 65.5
Dynasty 52.9 60.2 _ 75.8 73.2 85.5
Howell 61.2 ' 57.7 78,6 72.8 67.6

/6



N

92002

—-17-

81
8¢
LE

1¢

"PEH

Jung

(066T)
"PEH
‘OSNE=g
‘e1s8d=]
SNITA

axg

2ty
&/
340
hyu

1I9#0K

1

aiv

alg

ofo

2/0

ajo

Teoxy Laseuig

A

v

~oltd

viv

TeuTpIed

Ty v/iv
gy ViV
viv v/g
viv a/o
Yiv ¥/o
TTo4pTED a9toEtD

ViV

old

vig

£10

PRWTIIIN

g/v sdrag
/v v
- - ad
- - dd
viv gd
asday

TUTSUODSTH ‘U0IBUTTIV PUEB UOSIPEN 3B (6-886T BUTIND 535931 UTSUODSTH [EIVABS UY (I8I2BTH) T-T-SEOTX

UQFID2TSE UTSUODISTH ﬁﬁm.mmauwaumb JEIYM HUHﬂaa Pox uwom Teaeass JI0F (gfW) F9I1095 JuUTYey puw SUTTIIH

0'T g'o 6°L%
0’0 0°0 P ¥4
0°0 0°0 L' %S
$°L 8'¢ 6°ET
0T 0"0 1€

(686T) (16
‘ueq "PEH ‘PEH
roENS=g 0
‘F1sea=Q .
1snz
wa3g

1°02
t°8T
[/ %
9°2t
[

-06-68)
TV

0T~0

Isna

Feat

€T T £'8
k4 0 ¥'8
€T < £'8
LE (14 18
9 F44 £'8
9T 11 08
113 6T LL
1T Tt €'L
(1651)
‘PER tTAV ‘PER
H FFIIs=0"
uidpo] AEDM=( "
Aoeq
-deug

6
T

44
134
EE
g€
[543

SE

8¢
8%

"PER

‘ut

say

SE
oe
(4
SE
EE

3
S€
LE

12v

aueTd

12
¥z
%4
13
6T

6T
[4A
Fx4

PEH
L1np
alep
adTy

066T PU® 86T UT (Z2T12BT9) T-I-GZ9TYX U0T308T2s UTSUCDSTM PUE S3TI2TATA IEIUM I87UTM POIT 1J0§

m o " on
v oDt ®

™~
223

PEM T3V
Iung
81ep
peay

-1
we
98¢
LS
LS

¢
98
1

pen

LS
ES
129
£S
(4

£5
145
15

TTAY

‘FqT

c3M

asay

68 2é
58 BE
88 06
ig 58
g8 8L
€6 €6
%6 26
16 96
‘PEH TIAV
b4
tAgng
I23UTH

'UTSUCDSTM ‘UOSTPERY PUT ucliButiay 3w

TelaAas I0F BITP 2SEBSIP PUP DTWOUCIBY

7

"PEH 0661
"PEH 0661
'PEN mwmﬁ
"TEY 6861

‘P¥H 886T

‘® RIqEL

TT*40H
T°°X3
£Laiseudqg
TeUTpIE]
TT=24PTED

I8I0ETH

oBUTIIBN

aasay

‘€ °Tqey



-i8- - 9200274

SEED SAMPLE OF GLACIER WHEAT

A seed sample consisting of at least 2,500 viable, untreated seeds is
enclosed with this application.

FILING AND EXAMINATION FEE

_ A check in the amount of §2,150.00 covering the $250.00 filing'fee and
the $1,900.00 examination fee is enclosed with this application.
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EXHIBIT E: BASIS OF APPLICANTS OWNERSHIP

"This is to certify that I have been duly appointed as agent of the
applicant. The applicant, The Wisconsin Agricultural Experiment Station, is

the sole owner of "Glacier Wheat."

Robert A. Forsberg

Professor of Agronomy |
University of Wisconsi adison
Department of Agronomy

1575 Linden Drive

Madison, WI 53706
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